Despite widespread and substantial private expenditure on private tutoring outside the formal school system in many developing countries, not much is known about their effects on learning outcomes. The main challenge in estimating such an effect is that the decision to send the child for private tutoring is correlated with unobserved variables which are also correlated with learning outcomes. This paper utilizes a large household survey conducted in rural India, and employs Fixed Effect (FE) estimation to control for the effect of unobserved variables. We find positive and significant effect of private tutoring on learning outcomes for students at elementary level (grades 1-8). This effect is equivalent to an additional year of schooling or being in a private school instead of a government school. The effect is stronger for the students enrolled in government schools compared to the students enrolled in private schools, for children from economically disadvantaged background, and for children whose parents are relatively less educated.
Introduction
Realizing the importance of education in development of human capital and economic growth, policy makers in developing countries have given substantial attention to education, especially school-based education in the last two decades. This commitment is reflected in the second Millennium Development Goal (MDG), which states that all children, whether boys and girls, should be able to complete a full course of primary schooling 2 .
Consequently, critical and rigorous analysis of policies surrounding provision of schoolbased education has received much-deserved attention (Hanushek, 2003; Glewwe et. al., 2013) . But in the process, role of additional educational inputs provided by the households, such as private tutoring, has remained neglected.
Private tutoring can be defined as fee-based tutoring that provides supplementary instruction to children in academic subjects that they study in the mainstream education system (Dang & Rogers, 2008) . It is widespread across many developing as well as developed countries. To give a few examples, in Mauritius, almost all senior secondary school students receive private tutoring; In Japan, 70% of students receive such tutoring by the time they complete middle school; 83% students in Malaysia receive tutoring by the time they reach senior secondary school (Bray, 2007; Dang & Rogers, 2008; Bray 2011). 83.1% of primary school students, 92.8% of middle school students, and 87.8% of high school students in South Korea attend private tuitions (Kim & Lee, 2010) 3 . A substantial fraction of private expenditure on education is devoted to spending on private tutoring. In Korea, for example, households spent 2.8 percent of GDP on private tutoring in 2006, equivalent to 80% of government expenditure on public education for primary and secondary schooling (Kim and Lee, 2010) . In Turkey, aggregate expenditure on private tutoring is 1.44% of GDP, and is comparable to total public sector educational spending (Tansel & Bircan, 2006) .
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Why do such a large proportion of students and parents attend private tutoring? The literature suggests that demand for private tutoring (captured either through participation or expenditure on tutoring) is mainly driven by household income, parental education, and whether household resides in urban area. Higher incomes, higher parental education and residence in urban area increase the probability of a child from such a household attending private tutoring (Dang, 2007; Kim & Lee, 2010; Tansel & Bircan, 2006) . It has been also found that students in higher grades, those preparing for school leaving examinations or university entrance examinations are more likely to attend tutoring (Briggs, 2001; Gurun & Millimet, 2008; Kim & Lee, 2010) . It is believed that private tutoring might provide an extra edge in such highly competitive examinations, facilitating admission into reputed institutions for higher education. This, in turn, is likely to translate into higher economic reward, and social mobility in future.
An academically weak child might fall behind of what is being taught in the class, and hence might need more individual attention, which can be provided by private tutors 4 . In many developing countries, schools in general, and government schools in particular, do not deliver 'quality' education 5 . Parents might prefer private school but private schools may not be available or affordable. In these instances, parents might feel the need to supplement school-based education with private tutoring (Dang & Rogers, 2008; Banerjee & Wadhwa, 2013) . In many instances, it has been observed that government school teachers shirk their responsibilities in school in order to increase demand for private tutoring (Biswal, 1999; Glewee & Jayachandran, 2006; Jayachandran, 2013) . Does private tutoring improve outcomes? The main challenge in estimating impact of private tutoring is non-random selection of students in it. Students who attend private tutoring are likely to differ systematically from those who don't take tuitions on various observable and unobservable dimensions. Differences along the observable dimensions can 5 be controlled but differences along the unobservable dimensions such as ability, motivation, parental concern for education etc., by their nature, are difficult to account for.
More importantly, these factors are correlated with both, learning outcomes and likelihood of attending tuitions. As a result, if we find any difference in learning levels of students who attend private tuition and those who don't, it's not clear whether this difference is due to private tuitions alone or the unobservable factors also play a role. Many of the earlier studies did not explicitly control for such non-random selection.
Briggs (2001) recognizes this self-selection problem, and employs Heckman model to control for it. Using National Education Longitudinal Survey (NELS) of 1988, he finds that tutoring does improve scores on SAT and ACT tests, the standardized admission tests for admission into four year degree program in the United States. The effect is higher for math as compared to verbal tests (in case of SAT, and reading in case of ACT). Interestingly, for his sample, results obtained after controlling for selection bias through Heckman model are virtually identical to those produced by linear regressions. Dang (2007) utilizes a simultaneous framework, consisting of joint Tobit, and Ordered Probit model to address these concerns. In his framework, there are two equations of interest -first, determinants of expenditure on private tutoring and second, impact of expenditure on private tutoring on student academic achievement, which are estimated jointly. The instrumental variable in the academic achievement equation for expenditure on private tutoring is the fees charged by the schools in the commune which are regulated by government rules. He finds that higher spending on private tutoring significantly decreases probability that the student falls into either poor or average performance category, and increases probability that the student obtains the good or the excellent academic ranking. Impact is larger for students at the lower secondary level, especially those who are already doing well at school. On the other hand, Kang (2007) relies on instrumental variable (IV) estimation, exploiting a student's birth order to identify effect of expenditure on private tutoring on national college-entrance examination in South Korea. He finds modest effects of private tutoring for students in grade 12 in South Korea. Ryu and Kang (2013) employ four different empirical methods -IV, propensity score matching (PSM), first-differencing (FD),
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and a non-parametric bounding method, to find negligible effect of private tutoring expenditure on test scores of middle school students (grades five to seven) in South Korea.
Our paper contributes to this nascent literature by employing Fixed Effects (FE) estimation technique to control for heterogeneity between clusters of data. In cross-sectional data, clusters mean households, schools or villages that have heterogeneous effect on the outcome of interest, which can be netted out using FE estimation (French & Kingdon, 2010) . We are well-placed to employ this technique due to availability of a dataset whose underlying sampling strategy is such that pre-determined number of villages from each district and pre-determined number of households from each selected village were to be surveyed (details below). But it must be noted that even the household FE can't control for heterogeneity between children in the same household.
The results indicate consistently positive and statistically significant effect of private tuitions on learning levels of students at Elementary level (grades 1-8) in rural India. The FE estimation indicates 0.14 standard deviation effect of private tutoring on learning outcomes. This effect is equivalent to an additional year of schooling or being in a private school instead of a government school. We also find that the effect of private tuition is stronger for the students enrolled in government schools compared to the students enrolled in private schools. The effect is also stronger for the children who are from economically disadvantaged background (indicated by nature of housing), and the children whose parents are relatively less educated. Thus, private tuition benefits more to the disadvantaged students, i.e. those who have lower learning outcomes.
To our knowledge, this is the first research work which attempts to rigorously estimate impact of tuitions on learning outcomes in the rural Indian context, where almost onefourth students of elementary level attend private tuitions.
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Background
Elementary Education in India
The landscape of elementary education in India has transformed dramatically in the last decade. The governments, at the Federal and at the level of states, have increased allocation on elementary education more than two fold from Rs. 68,853 crores in 2007-08 to Rs. 147,059 crores in 2012 -13 (PAISA Report, 2012 . Increased allocation has translated into higher expenditure which in turn, has led to increased access to schools, and improved physical and human infrastructure in schools. Various innovative programs and schemes have made it easier for parents to send children to school, and for children to attend the schools. Consequently, enrollments have shot up, and proportion of out of school children has come down to less than four per cent even in rural areas in 2013 (ASER, 2013) . In 2010, the Indian parliament passed the Right to Education (RTE) Act, which declared elementary education as a fundamental right, i.e. it is now obligation of the government to ensure that every child between six and fourteen years of age is in school and in 'ageappropriate' class. Despite these input improvements, it has been repeatedly shown that learning levels of Indian students are alarmingly low. For example, only 47 per cent students in grade five could read class two level text, and only 52.3 per cent students in grade five could solve two-digit subtraction problem, in rural India (ASER, 2013). The Programme for International Student Assessment (PISA) surveyed 74 countries, including the two Indian states of Himachal Pradesh and Tamil Nadu. According to their results, the two Indian states stood at 72 nd and 73 rd position in both reading and mathematics (PISA, 2009) . Further, spending an additional year in school doesn't seem to be effective in improving these low learning levels (Pritchett & Beatty, 2012; Muralidharan & Zieleniak, 2013) 6 . One plausible reason for such dismal situation is that on any given day, a significant fraction of teachers are absent, and when present, not necessarily engaged in teaching activity (Kremer et. al., 2005; Muralidharan and Sundararaman, 2013) . Partly as a response to this, share of private schools in total enrollment has been 8 increasing in both rural and urban areas. A substantial body of literature has analyzed impact of private schools on learning outcomes 7 .
This discussion reveals that most of the literature has focused on issues surrounding public and private provision of school-based education. Role of other private educational inputs going into children's education, including private tuitions, and their impacts, has remained unexplored.
Private Tuitions in India
Though exact numbers are not available, it is widely known that a large proportion of students at secondary and post-secondary level attend private tuitions in India. But this phenomenon is not restricted to higher grades, and urban areas. Approximately one-fifth of rural Indian children in grades 1-8 also attend private tuitions (ASER 2009 (ASER -2013 8 . There is substantial variation among states in terms of proportion of children attending tuition (IHDS, 2004-05) , which is equivalent to one and a half school day 9 . They pay on average, Rs. 170 per month, amounting to slightly above Rs. 2000 per annum to attend these tuitions (ASER 2013) . Why do these children attend private tuitions? Parents might feel that they are not in a position to guide their child in studies, especially at higher levels.
Further, children may not be able to keep pace with an 'ambitious' curriculum, they may get left behind, and may feel the need for supplementary instruction 10 . Both these factors might explain why a significant fraction of students attend private tuitions even at 7 The key problem in estimating effect of private schools is that of selection bias. Kingdon (1996) , Desai et al (2008 ), Goyal (2009 ), French & Kingdon (2010 ), and Chudgar & Quin (2012 , Singh (2013) attempt to correct for it, but can't fully address the concern. To our knowledge, Muralidharan and Sundararaman (2013) is the only paper which provides causal estimates of effect of private school on learning outcomes. 8 Numbers are likely to be much higher for children in urban areas. ASER doesn't survey children in urban area. As per India Human Development Survey (IHDS), carried out in 2003-04, 26% per cent children in grades 1-8 attend tuition. 9 IHDS stands for India Human Development Survey. Details can be found here: http://ihds.umd.edu/ 10 It is acknowledged that curriculum in developing countries is quite ambitious in terms of coverage and pace (Pritchett & Beatty (2012) , Muralidharan & Zieleniak (2013) , and references therein).
9 elementary level 11 . If this indeed is the main reason why parents send their children to tuitions, one would expect that attending private tuition would have positive effect on learning levels of the children who attend it, and this is the hypothesis we attempt to test in this paper.
Data
Sampling Methodology
We use 2011 round of ASER survey conducted by ASER Centre, Delhi, India 12 . Initiated in 2005, the main objective of ASER survey is to generate reliable estimates of the status of children's schooling and basic learning (reading and arithmetic level) at the district level.
The sample size is 600 households per district -30 villages per district and 20 households in each village. Given that ASER survey covers entire rural India, this sampling strategy yields large sample size, running into slightly more than half a million observations at an all India level, which is the main strength of the data. We have restricted our analysis to children in the age-group of six to fourteen years, which yields a sample size of slightly less than half a million 13 .
For 2011 round, villages were randomly selected using the village directory of 2001 census. The sampling technique employed was probability proportional to size (PPS). For sampling households within each village, the surveyors divided the village into sections (based on number of hamlets within the village), and picked four sections randomly.
Within each section, the surveyors chose the household in the centre of the habitation as 11 Another reason, as discussed before, could be high-stakes end of the year exams, the performance in which determines whether the child can pursue faculty of education of his/ her choice, and quality of educational institution he/ she can attend. But this is unlikely to explain prevalence of private tuitions at elementary level. 12 We have carried out exactly the same analysis using data from 2012 round of ASER as well. The results are broadly along the same lines, and available from the authors on request. 13 Right to Education (RTE) Act guarantees 'age-appropriate' school-based education for children in the agegroup of six to fourteen years. Hence we focus on this age group. Previous research using ASER data have also focused on this age-group (see French & Kingdon (2010) , for example) the first household to be surveyed in that section, and then surveyed every fifth household in a circular fashion.
The survey process in each village consisted of village survey, survey of a government school in the village, and household survey. Village survey involved collecting information on existence of basic infrastructure such as roads, electricity, health centres and health providers (both, public and private), and schools (both, public and private), through observation. School survey involved collecting information about student enrollment and attendance, teacher appointment and attendance, and basic school infrastructure for government school in the village with grades from one to seven/eight 14 . If there was no government school with grades one to seven/eight, the government school with the highest enrolment in grades one to four/five was surveyed. If the village did not have any government school with grades one to four/five, no school survey was done in that village.
Household survey involved gathering information about the schooling status of all children between three to sixteen years of age, whether the child attended private tuition, both parents' background (age, schooling status) and certain household indicators.
The key feature of the data set is the assessment of reading and math level of all children between five to sixteen years of age in the sampled household. To measure the reading level, the child had to start with a paragraph (of grade one level). If the child could read the paragraph, then he/ she was asked to read a short story (of grade two level). If the child could not read the paragraph, then he/ she was asked to read any five words. If the child could not read words, he/she was asked to read any five letters. The child then was categorized into five categories: those who couldn't read the letters, those who could read letters but not the words, those who could read words but not the paragraph, those who could read paragraph but not the short story, and finally those who could read the short story (equivalent to grade two level). We have coded these categories as zero, one, two, three and four respectively. Similarly, for arithmetic, the children could belong to any of the categories -those who can't recognize numbers one to nine, those who can recognize 14 In some states, elementary level education is from grades one to seven. 11 numbers one to nine but not 11 to 99, those who can recognize numbers between 11 to 99 but couldn't solve a simple subtraction problem (two digit numerical problem with borrowing), those who could solve subtraction problem but not the division problem (three digit number divided by one digit number), and finally those who could solve the division problem. We have coded these categories as zero, one, two, three and four respectively.
We have summed up the reading and math scores for each child, and then standardized it by subtracting a child's aggregate score from the mean aggregate score of all students, and then dividing by the standard deviation of aggregate score for that year. This standardized aggregate score has been used as dependent variable in our empirical analysis. Table 1 ******************* (Table 1 here) ************************* 12 Table 2 compares children attending private tuition and those who don't with respect to various characteristics. Column 5 shows that children attending private tuition have different characteristics than children who don't attend private tuitions (after controlling for State effects). Being in a government school, being a girl child and being in a lower grade, each reduce the probability of attending tuition. In terms of numbers, prevalence of tuition is 15.5 percentage points lower among the students attending government school.
Descriptive Statistics
Parents of children attending tuition are more educated, i.e. they have completed two more grades of education. Children attending tuition belong to relatively affluent households, as indicated by nature of house, availability of toilet, ownership of television set, mobile phone, and computers, and availability of newspapers and other reading material in the house. Children who belong to economically active or larger villages have higher probability of attending private tuition-children from villages which have banks, primary health centre, private health centre, private school, and internet café have higher probability of attending private tuitions. ******************* (Table 2 here) ************************* We also estimate a linear probability model where dependent variable equals unity if the student attends tuition and zero otherwise. The complete results are in appendix (table   A1 .1) where column 1 has results for district Fixed Effect (FE), and column 2 shows results for village FE. The results are broadly similar to that of table 2.
The next section discusses empirical strategy to estimate effect of private tuition on learning level.
Empirical Strategy
Consider a 'full' model of determining learning level of a child as shown below in equation I, Yi = β0 + β1 * Pi + π * Xi + εi, 
where ξ consists of X2 and ε.
Factors such as a child's inherent ability or motivation, emphasis a family places on education, school environment are some of the examples of variables in X2. A key feature of these variables is that they are cor-related not only with the learning levels but also with whether a child attends private tuition. As a result, OLS estimation yields biased estimate of effect of private tuitions on learning levels. 
where μj captures household level factors affecting learning levels. X1,ij indicates child level factors affecting learning levels.
As noted, even the household FE can't control for factors such as differences in intrinsic abilities and motivation of children in the same household, and differential parental support to children within the same household. And to the extent that these factors are correlated with child attending tuition, even the household FE estimates will remain biased.
(ii) Differential Effect of Private Tuition Next, we allow the effect of tuition to vary as per the type of school child attends (government or private), economic status of the household (captured through condition of the building of the house), parental schooling (mother's schooling and father's schooling separately), and finally gender of the child. Note that when the variable of interest is at child-level (type of school attended, parental schooling, and gender), we use household FE, and when the variable of interest is at the household level (condition of the building of the house), we use village FE. The general equations of both type are indicated below. Yij = β0 + β1 * Pij + β2 * CHARACTERISTIC1ij + β3 * (Pij * CHARACTERISTICij) + μj + π1 * X1,ij + ξij,
where the variable 'CHARACTERISTIC1' is the child-level variable of interest -type of school attended, parental schooling, and gender of the child. Yijk = β0 + β1 * Pijk + β2 * NON-PUCCAijk + β3 * (Pijk * HOUSEijk) + μk + π1 * X1,ijk + ξijk,
where Yijk indicates learning level of child i in household j and village k. The variable 'NON-PUCCA' takes value of one if the building is poorly constructed.
In both these equations, sign and magnitude on the interaction term indicates whether attending tuition has a differential impact on learning levels. ******************* (Table 3 here) ************************* Column (1) shows that attending private tuition is associated with 0.36σ increase in standardized aggregate score. Once other control variables are added, the magnitude drops to 0.15σ (column 2). As we add State FE, district FE and Village FE, and finally Household FE, the coefficient on private tuition doesn't change much, remaining around 0.14σ-0.15σ.
Results
Private Tuition and Learning Level
How large is this effect? Comparing coefficient on private tuition with that of grade in which child is studying or that of type of school reveals that the effect of attending tuition is as large as moving one grade up or attending a private school (Household FE in column 6) 18 .
As far as other variables are concerned, the direction of effect is on anticipated lines (see 16 which the child is studying, and higher the affluence of the household, higher is the learning levels. Being in a government school is associated with lower learning levels. Village characteristics don't play an important role.
Robustness Checks 19
In table 4, we provide results separately, for standardized math score (column 1) and standardized language score (column 2). Columns (1a) and (2a) show the village FE results, while columns (1b) and (2b) show household FE results. In each case, the effect of private tuition is positive and statistically significant. Effect is higher for math compared to language score.
In table 5, we restrict the sample to include only those students who are in the age-group of 6-10 years. Coefficient on private tuition is positive and significant. In fact, effects are much higher for the younger age-group 20 .
As mentioned before, prevalence of private tuition is quite high in states like Bihar, West
Bengal and Orissa. Columns 1 to 4 in table 6 show the results when we restrict the sample to students in these States. Effect of private tuition on learning outcomes is higher in these states compared to the rest of the country.
Thus, the main result, that of positive and significant effect of private tuition on learning outcome holds even within various sub-samples.
Heterogeneous Effects
Tables 7A and 7B display the result where we allow the effect of tuition to vary as per the school type, condition of the building of the house, and gender of the child (in (table 7A) . Thus, interaction effects clearly suggest that private tuitions benefit more to those who have lower learning levels, and thus they are actually leveling the playing field.
******************* (Table 7A , 7B here) *************************
Discussion
Why do private tuitions have a positive effect on learning outcomes? One explanation is that those who attend tuition spend more time at studying. Though ASER doesn't capture time spent at tuitions, analysis of IHDS data indicates that those who attend tuition spend, on average, 9 hours in tuitions. That would mean 1.5 extra school days per week. Another explanation could be remedial teaching in the sense that tutors might be making some efforts to identify the child's weakness, and teach accordingly, which may not be happening in schools, which also might explain why effects of private tuition are higher for relatively disadvantaged students who are likely to benefit more from such assistance. 
All columns are estimated using OLS; robust standard errors in parentheses (clustered at village level); Dependent variable: Standardized score (Math + Reading); Independent variables: Child control variables include whether the child attends private tuition; class in which the child is studying at present; age of the child; sex of the child; type of school attended by the child (government or private); age and education of the child's parents; Household control variables include type of housing; electricity connection; availability of toilets; ownership of TV and mobile phone; whether gets newspapers or other reading material; knowledge of using computers; Village control variables include whether village has paved road; electricity connection; post office; telephone connection; bank branch; public or private health facility; government or private school; * significant at 10%; ** significant at 5%; *** significant at 1% 
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All columns are estimated using OLS; robust standard Errors in parentheses (clustered at village level); Dependent variable: Standardized score in Math (col. 1a & 1b); Standardized score in Language (col. 2a & 2b); Independent variables: Child control variables include whether the child attends private tuition; grade in which the child is studying at present; age of the child; sex of the child; type of school attended by the child (government or private); age and education of the child's parents; Household control variables include type of housing; electricity connection; availability of toilets; ownership of TV and mobile phone; whether gets newspapers or other reading material; knowledge of using computers; * significant at 10%; ** significant at 5%; *** significant at 1% whether gets newspapers or other reading material; knowledge of using computers; * significant at 10%; ** significant at 5%; *** significant at 1% 
All columns are estimated using OLS; Standard Errors in parentheses (clustered at village level); * significant at 10%; ** significant at 5%; *** significant at 1% Dependent variable: Standardized score (Math + Reading); Independent variables: Child control variables include whether the child attends private tuition; grade in which the child is studying at present; age of the child; sex of the child; type of school attended by the child (government or private); age and education of the child's parents; Household control variables include type of housing; electricity connection; availability of toilets; ownership of TV and mobile phone; whether gets newspapers or other reading material; knowledge of using computers; * significant at 10%; ** significant at 5%; *** significant at 1% 
All columns are estimated using OLS; robust standard Errors in parentheses (clustered at village level); Dependent variable: Standardized score (Math + Reading); Independent variables: Child control variables include whether the child attends private tuition; grade in which the child is studying at present; age of the child; sex of the child; type of school attended by the child (government or private); age and education of the child's parents; Household control variables include type of housing; electricity connection; availability of toilets; ownership of TV and mobile phone; whether gets newspapers or other reading material; knowledge of using computers; Village control variables include whether village has paved road; electricity connection; post office; telephone connection; bank branch; public or private health facility; government or private school; 
All columns are estimated using OLS; robust standard Errors in parentheses (clustered at village level); Dependent variable: Standardized score (Math + Reading); Independent variables: Child control variables include whether the child attends private tuition; grade in which the child is studying at present; age of the child; sex of the child; type of school attended by the child (government or private); age and education of the child's parents; Household control variables include type of housing; electricity connection; availability of toilets; ownership of TV and mobile phone; whether gets newspapers or other reading material; knowledge of using computers; Village control variables include whether village has paved road; electricity connection; post office; telephone connection; bank branch; public or private health facility; government or private school; Independent variables: Child control variables include whether the child attends private tuition; grade in which the child is studying at present; age of the child; sex of the child; type of school attended by the child (government or private); age and education of the child's parents; Household control variables include type of housing; electricity connection; availability of toilets; ownership of TV and mobile phone; whether gets newspapers or other reading material; knowledge of using computers; * significant at 10%; ** significant at 5%; *** significant at 1% Language (col. 2a & 2b) Independent variables: Child control variables include whether the child attends private tuition; grade in which the child is studying at present; age of the child; sex of the child; type of school attended by the child (government or private); age and education of the child's parents; Household control variables include type of housing; electricity connection; availability of toilets; ownership of TV and mobile phone; whether gets newspapers or other reading material; knowledge of using computers; 
All columns are estimated using OLS; Standard Errors in parentheses (clustered at village level); * significant at 10%; ** significant at 5%; *** significant at 1% Dependent variable: Standardized score (Math + Reading); Independent variables: Child control variables include whether the child attends private tuition; grade in which the child is studying at present; age of the child; sex of the child; type of school attended by the child (government or private); age and education of the child's parents; Household control variables include type of housing; electricity connection; availability of toilets; ownership of TV and mobile phone; whether gets newspapers or other reading material; knowledge of using computers; * significant at 10%; ** significant at 5%; *** significant at 1% 47 whether they received treatment or not. The results of the logit regression are given in We use nearest neighbor matching with replacement to identify observations in control group which are 'similar' to observations in the treatment group. This involves, matching a treated observation with its 'nearest neighbor' in the control group. We test different values of 'caliper' to determine who is the 'nearest neighbor' i.e. caliper of 0.01 implies that treated observation will be matched with an observation which has a propensity score within the radius of 0.01 of the treated observation's score. If no such observation exists, then this observation will be left unmatched, technically known as being off common support. Lower caliper value will lead to higher number of treated observations being off common support as indicated in column 4 of table A2.2.
matched with more than one observation in the 'treatment' group. This method allows us to find matches for a larger number of 'treated' observations. The next step is to calculate the difference in variable of interest across treated observation and its nearest neighbors, and average it -average effect of treatment on the treated (ATT).
The treated observation is weighted by the number of times it has been matched
We select a caliper of 0.001 as very few observations are off support 21 . For ASER 2011, the difference between the average standardized total score for the treatment group and control group is 0.14SD. This number is similar to the result we find from our fixed effects estimation. 
